Introduction
Although there is a wide range of eutherian mammals in which the effect of photoperiod on reproduction has been examined, similar studies have not been carried out as extensively with marsupials. The effect of photoperiod on breeding activity has been studied in the tammar wallaby (Macropus eugenii) and in Bennett's wallaby (Macropus rufogriseus). These marsupials exhibit embryonic diapause and manipulation of daylength causes the reactivation of the corpus luteum rather than stimu¬ lation of early ovulation via the hypothalamus and pituitary. Increasing or long daylength prevent reactivation, whereas decreasing or short daylength stimulate activity in the corpus luteum which in turn reactivates the development of the dor¬ mant blastocyst in the uterus of these two macropods (TyndaleBiscoe and Rentree, 1987; Loudon and Curlewis, 1987 (Pilton and Sharman, 1962) . If the newborn possum is removed during the breeding season, the possum will ovulate in approximately 9 days and give birth to another young in approximately 26 days (Pilton and Sharman, 1962; Gemmell et al, 1987) . By repeating this process, the duration of the breeding season may be determined experimentally. The start of the breeding season of the brushtail possum varies from January in Adelaide to April in Tasmania (Lyne and Verhagen, 1957; Pilton and Sharman, 1962 (Gemmell, 1987 (Gemmell, , 1990 Gemmell and Sernia, 1992) . Possums held in a long-day photoperiod give birth several months after those held in the natural photoperiod (Gemmell et al, 1987 (Fig. lb) . In the months in which births occurred, the mean numbers of births per possum per month for the consecu¬ tive breeding seasons were 0.69 + 0.11 (SEM) and 0.58 ± 0.11, respectively (P > 0.05).
In the short-daylength photoperiod (10 h light:14 h dark), three distinct breeding periods were observed. The first breed¬ ing period was in January to August, with a peak in March, followed by shorter periods in November to February and August to November of the following year (Fig. 2a) indicates the death of a possum.
September to November (Fig. 3a) . In the first breeding period, (Fig. 3b) .
The breeding pattern of the three experimental groups was analysed for seasonality using a forecasting statistical technique (Fig. 4) were not equal in number for the three groups, the fertility of each possum over the total 2 year experimental period was compared. Where a possum died before the end of the exper¬ iment, the overall fertility was predicted from performance before death. Over the whole experimental period, a mean of 9.0 ± 1.2, 6.5 ± 1.9 and 3.8 ± 1.2 births per possum (n = 8) was estimated for the natural, short and long daylength, respectively. The differences for the natural and long daylength were significant (P < Over the 2 year study, the fertility of possums held in a natural photoperiod was greater than that of possums held in a short-day or a long-day photoperiod; the number of births per possum was 6.5 and 3.8, respectively.
The species used extensively to study short daylength breed¬ ing in eutherian mammals is sheep (Legan and Karsch, 1980;  Wayne et al, 1988) . In this species, refractoriness to inhibitory long-day photoperiods was thought to initiate the breeding season (Robinson and Karsch, 1985) and refractoriness to stimu¬ latory short-day photoperiods to inhibit breeding activity (Robinson and Karsch, 1984) . In a constant short-day photo¬ period, ovulation was stimulated (Legan and Karsch, 1980; Wayne et al, 1988 ) and a circannual breeding cycle was estab¬ lished when this photoperiod was maintained over several years (Robinson and Karsch, 1988; Karsch et al, 1989) . On the basis of these observations, Robinson and Karsch (1988) modified their previous view and stated that the role of photoperiod in timing the breeding season of ewes was to synchronize an endogenous rhythm, rather than to generate this rhythm (Robinson, 1990 (Gemmell, 1987 (Gemmell, , 1990 Gemmell et al, 1987; Gemmell and Sernia, 1992) (Berger, 1966; Merchant and Calaby, 1981 (1990) were of the view that changing photoperiod was the cause of the decrease in prolactin secretion rather than a refractoriness to long days.
The initiation of breeding in tammar wallabies after the summer solstice is highly synchronized (Tyndale-Biscoe et al, 1986 ). The factors involved in this synchrony seem to be the existence of a circannual rhythm which is synchronized by photoperiod. The evidence for a circannual rhythm comes largely from two studies. In the first study tammars held in long daylengths from the equinox to the summer solstice gave birth at the same time as animals held in natural photoperiods (Sadlier and Tyndale-Biscoe, 1977) . In a later study, pinealectomized tammars were shown to display seasonal breeding several years after the operation (Tyndale-Biscoe et al, 1986) . Evidence that photoperiod synchronizes an endogenous circannual rhythm of reproduction has also been found in dasyurid marsupials (Diekman, 1985) .
In summary, there are two main hypotheses for the control of seasonal breeding in marsupials with embryonic diapause. The first indicates that seasonality is controlled by photoperiod and driven by photorefractoriness. The second hypothesis is that seasonality results from a circannual rhythm with photoperiod providing a fine adjustment to the timing of the breeding season. This study of the possum, a marsupial that does not possess embryonic diapause, supports the latter view of the control of seasonal breeding.
